Introduction
In November 2006, after several previous failed attempts, voters in Kansas City approved a measure for the construction of a light rail transit (LRT) system that would be partly financed by a 3/8-cent sales tax for 25 years. According to the official ballot language, the plan proposes the construction of a new $1 billion, 27-mile Heartland Light Rail system. The plan also proposes enlarging the light rail system's service area by employing a green fleet of 60 electric shuttles that would provide connecting transit service to nearby job and shopping centers.
Kansas City and Transportation
During the 1990s, Kansas City embarked on a widespread strategic planning initiative. A key recommendation of the initiative involved the city's transportation system. Federal Highway Administration (FHWA) data indicated that the poor quality of Kansas City roads imposed annual vehicle operation costs of $651 on Kansas City drivers 1 -the highest in the nation's major cities outside California. Data from the 2003 national Consumer Expenditure Survey indicated that among major metropolitan areas, Kansas City residents spent about 20 percent of their budget on transportation-the fifth highest in the nation. Kansas City offers no real alternatives to driving and, with continued growth, transportation is projected to become even more time-consuming and costly. As a result, a key recommendation of the planning initiative was for the development of a light rail transit system to "enhance the movement of people, to protect clean air, and to protect the natural environment … and the promotion of more clustered development along transit corridors." 2 Kansas City is actually composed of two cities-Kansas City, Missouri and Kansas City, Kansas. Kansas City, Missouri is, by itself, the largest city in Missouri. The combined population of the greater Kansas City metropolitan area is close to 2 million. Once known primarily for agriculture and manufacturing, Kansas City today has a diversified economic base composed of telecommunications, banking, finance, and service-based industries. Kansas City is also a transportation hub and a major national distribution center. Transportation is, therefore, central to the continued development of Kansas City.
Notwithstanding the importance of transportation for Kansas City's economic development, recent investment in transportation infrastructure in Kansas City has been poor. In a study conducted by the Mid-America Regional Council (MARC), a regional public policy research organization located in Kansas City, Kansas City ranked at the bottom of a group of peer cities in terms of public transportation financing. The only public transit offered by the city is bus services. But even this service is underinvested; in fact, Kansas City would have to double its bus services to reach the average of its peer cities.
Due to the extensive highway projects implemented in Kansas City during the 1970s and 1980s, Kansas City possesses the most freeway lane miles per capita of all large urbanized areas in the United States and the fourth highest total roadway miles per person.
3 Even though Kansas City ranks high in the number of roadway miles per person, its roads are in worse condition than national and peer city aver-ages. The Road Information Program's (TRIP's) 2004 Bumpy Roads Ahead report found that Kansas City's "poor" pavement conditions significantly exceeded national averages, and Kansas City had a smaller percentage of roads classified as "good." In addition, overall pavement conditions have notably deteriorated since 2000.
Transportation by automobile is, by far, the preferred mode of transportation in Kansas City, and recent studies indicate that reliance on automobiles is continuing to grow. More than 93 percent of all trips are by automobile, of which 83 percent are single-occupancy trips and 10 percent are carpool trips. About 4 percent work from home, 1 percent walk to work, and public transit accounts for the remaining 1 percent.
The extensive roadway system in Kansas City offsets the excessive reliance on automobiles; thus, congestion is not a major problem. However, there is significant congestion during peak periods, and nearly all studies are in agreement that congestion is growing. The 2001 Travel Time Study conducted by MARC found that congested travel as a percentage of peak vehicle miles traveled increased from 5 percent in 1982 to 32 percent in 2002. However, this still compares very favorably to other urban areas in which congested travel increased far more substantially, from 24 percent in 1982 to 65 percent in 2002. The low-density urban form of Kansas City means that travel distances in Kansas City are longer. The average vehicle miles of travel (VMT) per person in Kansas City was 28.65, whereas the average for metropolitan areas of similar size was 24.04 VMT per person each day. 4 However, the relatively lower congestion in Kansas City results in greater travel speeds and shorter travel times. The MARC 2001 Travel Time Study found that even though average travel speeds steadily increased, "there are several routes where congestion is an increasing problem. This is evident in that there is a large percentage of routes and segments with delay … and several of the most highly traveled routes in the region have significantly more delay than in previous studies." A similar study by the Missouri Department of Transportation found that of the 10 most heavilycongested sections of the urban Missouri interstate highways, 7 are located in Kansas City.
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The Heartland Rail System Planning for the Kansas City LRT system began in the 1990s. The Technology Work Team considered six technology options-improved bus service, bus rapid transit with dedicated guideway (such as in Ottawa or Curitiba), electrified bus rapid transit (as in Lille, France or Mexico City), electrified street car, monorail and light rail-and settled on light rail as the preferred technology with electric bus transit as a second option.
The Heartland Rail system would serve some of Kansas City's densest residential neighborhoods in the mid-and south-town areas. The proposed system alignment runs through downtown Kansas City, serving an employment corridor with 250,000 jobs. The primary market that would be served by the proposed light rail system is work trips though strong connections to cultural and shopping centers would result in a strong secondary market. During peak weekday morning and evening periods, service is proposed to be provided every 12 minutes.
Capital Costs, Operating Costs, and Funding for the Heartland Light Rail Project
The Heartland Rail system, as proposed, would constitute one of the biggest infrastructural investments in Kansas City history. Detailed estimates of capital costs, cash inflows, and cash outflows for the project is provided in the Central Business Corridor (CBC) Transit Plan. The essential features of the project and the underlying project assumptions of the CBC Transit plan are summarized in Table 1 .
The CBC plan assumes that the project would be funded by three major sources. Federal funding of $593 million was assumed to cover 60.50 percent of the capital costs of the project. A 3/8-cent sales tax for 25 years was assumed to generate $29 million in the first year and a total of $878 million over the 25-year tax period. The project would also be funded by a $195 million, 19-year, 7.70 percent bond issue, which would result in interest payments of $19.87 million annually. The funding for the project would become effective on April 1, 2009.
The Financial Economics of the Heartland Light Rail SystemProject Analysis
While detailed estimates of capital costs, cash inflows, and cash outflows over the 25-year life of the light rail system are provided in the Central Business Corridor (CBC) Transit Plan, there is no attempt to provide an economic or financial analysis of the project. The project inflow and outflow estimates provided by the CBC plan over the 25-year life of the project are shown in Table 2 . A good starting point for financial analysis is to compute the NPV of the Kansas City LRT project. For long-term capital projects, the Federal Transit Authority (FTA) recommends using a project discount rate of 7 percent. 6 Using this as the applicable discount rate, the NPV of the project based on the CBC Transit Plan estimates turn out to be about $70 million. However, this NPV value is based on preliminary estimates provided in the CBC Transit Plan and needs to be readjusted in the light of recent developments and other factors such as inflationary effects. The most significant revisions to the preliminary estimates are:
• The CBC Transit Plan estimates are based on operating cost assumptions of $20.80 million. More realistic estimates suggest that operating costs would probably be in the range of $25-$30 million annually. The mid-point of this range is used here with the assumption (as in the CBC study) that operating costs escalate annually at 4 percent.
• The CBC Transit Plan revenue estimates are based on a ½-cent sales tax assumption. The actual amount approved by Kansas City voters was 3/8 cents. (Thus, actual sales tax revenues earmarked for the project are 25 percent lower.) The lower estimate suggests that a 3/8-cent sales tax would generate sales tax revenues of $23 million annually. The CBC estimates were revised to reflect the lower sales tax with the assumption (as in the CBC study) that sales tax revenues increase by 1.75 percent annually.
The revised estimates are shown in Table 3 . The NPV of the project based on the net cash flows of the project turn out to be -$53.31 million, while the Internal Rate of Return (IRR) is 10.58 percent 7 -a clear signal that the project has some inherent problems.
What is clear from an analysis of the cash flow stream is that the project is heavilydependent on federal funding. Ironically, the only periods in which the project has any positive cash flow stream are the initial years-the periods when one would expect the project to run deficits because of high capital costs. This is due to the fairly high values assumed for federal funding. While capital costs reach a peak in years 6-8, a bond issue in Year 7 partially offsets some of these capital costs, resulting in a net inflow in Year 7.
The most instructive aspect of the financial analysis is the non-self sustaining nature of the project in the operating phase covering years 9-25. Net cash flows in the operating phase of the project are negative in every year of the project. In principle, the operating phase is somewhat less subject to uncertainty since the major uncertainty in infrastructural projects tends to center around the substantial initial investment costs. Four major factors determine the economic viability of the Heartland Light Rail project in the operating phase of the project: operating and maintenance costs, bond interest payments, sales tax revenues, and fare box revenues. The effect of each of these variables are analyzed below.
Operating and Maintenance Costs
The budgeted value for operating and maintenance cost in the first year of the K.C. Light Rail project is $20.80 million. A more realistic estimate, taking into account factors such as cost escalation and inflation, is $25-$30 million. Using a mid-range estimate of operating costs, the NPV of the project, as pointed out earlier, turns out to be negative. Now, suppose one were to give the operating costs of the project more latitude. What is the lowest value that one could assume for base operating costs and still end up with a positive value for NPV? Holding everything else constant, the effect on NPV for different base year operating and maintenance cost assumptions is reported below.
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Project Sensitivity to Base Year Operating & Maintenance Cost Assumptions
Thus, operating and maintenance costs would have to be lower than $20.33 million at inception of project operation for NPV to be positive. Given that the current estimate is $25 million, it seems unlikely that operating and maintenance costs could go as low as $20.33 million. In addition, if the annual percentage increase in operating costs were higher than 4 percent, the resulting NPV's would be even more unfavorable.
Bond Interest Payments
The base estimates are based on partial funding of the Heartland Light Rail Project through a $195 million, 7.70 percent effective rate, 19-year bond issue in Year 7 of the project. This results in interest obligations of $19.87 million over 19 years. How low would interest obligations have to be to result in a break-even NPV?
The effective interest rate assumed for the Heartland Light Rail bond issue is 7.70 percent. Of course, future interest rates are unknown, but, based on Kansas City's current credit rating, an interest rate of 7.70 percent seems reasonable and perhaps even on the higher side. In 2007, Kansas City issued $138 million of general obligation "GO series 2007A" bonds at a rate of 4.60 percent. All three credit rating agencies-Standard and Poor's, Moody's, and Fitch Ratings-affirmed their belief in the City's financial strength. In Table 5 , a19-year bond issue of $195 million is assumed, and the effect of different interest rates and debt servicing levels on project NPV is computed. It is clear from the sensitivity analysis above that even if long-term interest rates were to decline to a historical low of 4 percent, the resulting savings in debt servicing costs is insufficient to result in a non-negative NPV. Since long-term interest rates have historically been around 7.50 percent, it is improbable for much savings to be realized from a decline in annual debt servicing costs alone.
Suppose we were to consider two other options-increasing the size of the bond issue or increasing the maturity of the issue. It is important to recognize that size, maturity, and annual payments are all simultaneously determined, so that changing any one variable affects the value of at least one of the other variables. Now suppose that the size of the issue was increased from $195 million to some higher value while maturity of the issue is kept constant. What effect would this have on the NPV of the project? The results are reported in Table 6 .
Clearly, increasing the size of the bond issue worsens the NPV of the project. This is due to the fact that while a larger bond issue increases the cash inflow in Year 7, it also results in higher debt servicing burdens in the outer years of the project. In fact, a lower issue size may be the answer, but there may be constraints about running unacceptably high levels of deficits in the initial years of the project. At an extreme, imagine that Kansas City could issue a perpetual bond. Suppose the issue size is $195 million and the interest rate is 7.70 percent. In this case, the annuity payments would decline from the base case estimate of $19.87 million per annum to perpetual annuity payments of $15.02 million ($195m x .0770) . This is the lowest-possible annual debt servicing burden attainable by increasing bond maturity. However, this would still result in a negative NPV.
The bottom line is this: Declining interest rates and consequently a lower debt burden would improve NPV, but even at very low interest rates the project does not break even. Other solutions, such as increasing the size of the bond issue or increasing the maturity of the bond issue, are either not helpful or do not impact the NPV in any substantive manner.
Sales Tax Revenues
Initial estimates suggested a ½-cent sales tax earmarked for the Heartland Light Rail project. Anti-tax sentiment is, however, very strong in Kansas City, and the final amount approved for the light rail project by Kansas City voters was a 3/8-cent tax for 25 years. The possibility for increasing the sales tax rate is remote; the ballot language is very specific, and no significant changes can be made without submitting any changes to a vote. Thus, increasing sales tax revenues to provide additional funding for the project seems unlikely.
Fare Box Revenues
The CBC Transit Plan assumes that fare box revenues in the first operational year of the project (Year 9) will be around $6.11 million and increase roughly at the rate of 1.76 percent annually. Demand estimates of ridership are not provided in the CBC Study, but one can extrapolate from the above value.
Assume a one-way fare price of $3. At a single trip cost of $3, the number of passenger boardings required to generate $6.11 million is about 2.036 million per year or 8,146 weekday boardings ([$6.11 million] / [$3 x 250 working days]). Assume for simplicity that 100 percent of the rides are generated by daily round trip commuters. This implies that the number of round trips assumed in the CBC study is 4,073 round-trips per working day. Thus, at a one-way trip price of $3, the fare box revenue projections will be fulfilled if there are 4,073 daily round-trip commuters per working day. At a lower fare price of $2 per one-way trip, it can similarly be determined that the required number of daily round trip commuters is 6,110.
Are the estimates for the number of riders above feasible? One way to answer this question is to look at the usage for current modes of transportation in Kansas City. Data from 2005 compiled by the U.S. Census Bureau on "Commuting to Work" indicates that, of the 914,000 daily commuters in the greater Kansas City metro area, an overwhelming number (800,0000 or 88%) drove alone; 80,731 (9%) carpooled, and 9,767 (1.07%) used public transportation. Clearly, public transportation is not a preferred transportation mode in Kansas City. However, the assumed number of daily commuters in the CBC study (4,073)-even given the disappointing number of current daily public transit users-seems low. The proposed Kansas City light rail system would serve a route corridor estimated to contain 250,000 workers. If 1.63 percent of these workers would choose to use light rail, the ridership estimates in the CBC study would be fulfilled.
Ridership estimates are invariably subject to varying degrees of error. Suppose the problem is looked at somewhat differently and a related question is asked. . In fact, if the one-way trip cost was increased to $2.50 from $2, the required number of round-trips per day would be even lower, at 11,576. 9 While options relating to sales tax revenues, bond funding, maturity of the bond issue, etc., do not seem to hold much promise, estimates for ridership in Kansas City seem to hold more promise. The reason for this is counterintuitive: the very fact that regions like Kansas City are so poorly served by public transportation constitutes an advantage in the sense that a good public transit system has a great deal of potential and much room to grow.
How likely are the ridership estimates above? Does light rail hold promise for Kansas City? In this regard, the experience of St. Louis, Missouri may be instructive. In fact, if one wanted to use a reference city to draw a comparison with Kansas City, it would be difficult to come up with a better example than St. Louis. Besides being geographically proximate, both cities share strong cultural ties. St. Louis uses a light rail system called MetroLink, which consists of two lines that carry an average of 49,287 people each weekday. In 2006, a second line (Shrewsbury Line) opened for operation and within seven months reached ridership targets that were predicted to be reached eight years later. The St. Louis Dispatch (March 22, 2007) reported that "average weekday boardings vary month to month but were up 30,500 in January over the same month last year.… In four of the months since the line's inauguration in August, average weekday ridership surpassed 63,000-a number that transportation planners thought would not be reached until 2015." The St. Louis Dispatch argued that commuters, fed up with high gasoline prices and congested roadways, were finally beginning to consider public transportation as a serious alternative in the Midwest. If the experience of St. Louis is anything to go by, public transit's time may have finally arrived in Kansas City.
Operating Costs, Capital Costs and Federal Funding for the Heartland Light Rail Project
This section analyzes three aspects of the Heartland Light Rail project that are subject to a considerable degree of uncertainty-operating costs, capital costs, and federal funding-and then attempts to use the experience of other U.S. cities to construct realistic cost and funding estimates for the Heartland Light Rail Project.
Operating Costs
Most criticism of light rail transit systems center around the high capital and operating costs of LRT systems as compared to bus systems. Table 7 compares operating costs for LRT and bus systems in 12 cities and then computes the operational cost savings from using a LRT system. Clearly, LRT systems in most cities result in lower operating costs than bus systems. 11 The results reported above can be reinforced by looking at the most recent data available from the National Transit Database on annual operating costs for LRT and bus systems for the U.S. as a whole. An approximation of the operational cost benefit of LRT systems over bus systems for the U.S. as a whole can be calculated thus. Since operating cost per LRT passenger mile is $.20 cheaper than bus systems, and LRT accounted for 1,865.7 million passenger miles, the annual cost savings from LRT systems for the U.S. as a whole in 2006 was about $373 million.
The bottom line is that operating costs are not a reasonable basis on which to criticize LRT systems. The empirical evidence is reasonably clear that operating expenses for LRT systems are lower than bus systems. Based on this experience, it can reasonably be concluded that, over the long run, operating expenses of the Heartland Light Rail would probably be lower than bus operating costs.
Capital Costs
Even though operating costs of LRT systems are, on average, lower than bus systems, the capital costs of light rail systems are another matter. Data on construction costs of light rail systems are not easily available. A recent paper by Baum-Snow and Kahn (2005) uses a variety of sources to provide an estimate of construction costs for major rail transit projects. 12 The data reveal wide variations in construction costs, depending on the type of construction (see Table 9 ). The least-expensive lines are typically those that are built on the surface either as upgrades of existing railroad lines or on city streets. At the other extreme are bored tunnel lines, which can cost more than $300 million per mile. For instance, Seattle's new LRT system is expected to cost $179 million per mile, while at the other extreme the LRT systems in Baltimore, Sacramento, and Salt Lake City cost less than $20 million per mile. Since most of these systems were built at different points in time, it is difficult to directly compare capital costs. Table 9 reports capital costs for major LRT projects in 2003 dollars 13 to facilitate comparison with the LRT and bus operating cost data reported in Table 7 . These capital costs are then amortized over 30 years at 7 percent per annum and reported in the third column of the table.
14 Utilizing data from Table 7 , the last column reports the annual operational cost savings from using an LRT system. In comparing columns 3 and 4, it is evident that, in every case, the amortized annual capital cost of LRT systems are invariably higher than the operational cost savings generated by LRT systems.
Since operational savings of LRT systems do not cover their capital costs, a common argument is to expand bus service as a more feasible alternative to investing in capital intensive light rail projects. A recent paper by Thompson and Matoff (2003) analyzes bus systems in selected cities and comes to the conclusion that "regions that choose to improve their public transit systems based on express buses do not escape making heavy capital expenditures"(p. 311). Thompson and Matoff also point out that arguments based on "saving" money on capital investment projects and routing those savings to expanding bus services seem fallacious. They point out that:
The region that made the smallest capital investment in its transit systemColumbus-severely reduced the amount of service that it provided per capita. If the position of the critics were correct, Columbus, by not "wasting" funds on capital investment, should have had large resources left over to greatly expand its bus service; obviously, that has not happened…. It is clear that transit agencies that have pursued development of multidestinational networks that include rail 
Federal Funding
Even though the dollar value of federal capital funds assistance to transit agencies has been increasing over the last decade, the percentage contributed by federal agencies has been generally falling. The percentage of federal funding assumed in the Central Business Corridor Transit Study is 60 percent. This is an unrealistically high percentage that is out of line with the realities of current federal capital funding. The most recent data from the National Transit Database suggests that the current level of federal assistance is about 39 percent. This is used as a base value for federal assistance in the subsequent analysis.
In light of the above, previous values assumed in the Central Business Corridor plan are readjusted to reflect the current realities of capital costs and federal funding. In addition, the operating phase of the project is adjusted to be 25 years rather than the 17 years assumed in the Central Business Corridor study. The revised capital/ operating phase, cost, and revenue assumptions are reported in Table 10 .
The NPV based on these results is not encouraging. The Heartland Light Rail project consistently runs a loss in almost every year, with the result that the project NPV is about -$343 million. (See the last column of Table 11 for the discounted project cash flow estimates). Given that capital and operating costs are not subject to a decrease, the only way that the project would be viable is if fare box revenues were to increase dramatically. What would fare revenues need to be for the project to break even? The financial model indicates that fare box revenues would have to be $52.27 million in the first year of the project with ridership increasing at 2 percent p.a. over the 25-year operating phase of the project. At a single-trip fare of $2.50, with a fare revenue of $52.27 million, implies 20.908 million annual passenger boardings, or 41,816 weekday round-trip boardings. This level of ridership is not unattainable. The most recent data available from the St. Louis Metrolink system indicate that, over the annual period from July 2006 to June 2007, the Metrolink system accommodated 16.885 million or 33,772 round-trip weekday boardings 15 -an increase of 43 percent over the previous year. Moreover, the Kansas City transit corridor contains 250,000 jobs and an estimated population of about 300,000 within ½ to ¾ miles of the transit corridor.
16 If these two factors are anything to go by, a weekday ridership that would eventually result in a project breakeven for the Kansas City LRT system is not out of the question. 
Social Cost-Benefit Analysis of the Heartland Light Rail Project
An important aspect to recognize about financial analysis is that, even though financial analysis of projects is invariably useful, the finances involved in a project essentially represent transfer payments between different economic entitiese.g., from federal taxpayers to local economies or from one group of tax payers to another. A more comprehensive analysis should take into account the economic/ social costs and benefits generated by infrastructural projects. The previous section implied that daily round trip ridership of the Heartland Light Rail project would have to be about 42,000 for the project to break even. Suppose the actual level of ridership falls far short of this level? Could the project still be justified based on other social benefit/social cost arguments?
There is a logical reason for the inability of most mass transit systems to be profitable. After a century of massive government investment in roads and highways, the cost of motor vehicle transportation is subsidized to such an extent that public transit systems find it impossible to raise fares by enough to be operationally selfsufficient. Vuchic (1999) 17 referring to a study by the U.S. Office of Technology Assessment (OTA) estimates that car drivers pay only about 60 percent of the total costs of their travel while the other 40 percent (highway construction costs, maintenance costs, etc.) is subsidized by different levels of government. Other implicit costs, such as free parking, are subsidized by employers, store owners, schools, etc., while various social and environmental costs are absorbed by society. It is, thus, hardly surprising that public transit systems are unable to compete against motor vehicle transportation. Henry and Dobbs (2005, p.3) 18 make a similar argument:
The competing roadway-based transportation systems … have been structured to minimize motorists' out-of-pocket costs. The high costs of private motor vehicle travel are covered by a largely unobtrusive umbrella of public and private subsidization as well as the transfer of "external costs" (like accidents and air pollution) to the general public…. Against this heavily subsidized, government promoted competition, public transport operators find it impossible to charge fares high enough to secure "profitable" operation."
An estimate of the costs of auto transportation should, therefore, take into account the externalities imposed by auto traffic such as congestion, accidents, pollution, time delays, etc. Several studies provide estimates of the total cost of motor vehicle use. Among the most comprehensive are those by Delucchi (1996) , Small (1997) , Small (1999) , Delucchi (1997) , 19 and Delucchi (2000) . While the 1996 and 1997 studies by Delucchi provide estimates of the total cost of all motor vehicle usage, Delucchi (2000) breaks down the external costs of motor vehicle usage into costs for different transportation modes. The possible range of external costs per passenger mile for autos is 5 to 28 cents, or a mid-point cost estimate of 11.70 cents. If one subtracts the external cost of .35 cents for light rail from this figure, the result (approximately 11 cents) constitutes an estimate of the external cost benefit provided by light rail over auto transportation. To this figure of 11 cents per passenger mile we need to add other positive externalities provided by LRT that were not explicitly valued in the Delucchi study. These include land use impact, preservation of wetlands, land erosion control, emission reduction benefits, conservation of non-renewable resources, rising property values around rail corridors, revitalization of transit corridors, enhanced mobility for the transit dependent, etc. In the current situation of rising gasoline prices, these positive externalities are likely to be considerable.
Quantifying the social benefits that arise from light rail is not easy. While operating and capital costs of light rail are explicit and thus easily quantified, many of the social benefits conferred by light rail are implicit and therefore easily ignored in policy debates. The problem of overlapping benefits and double counting involved in quantifying external benefits adds to the uncertainty surrounding such estimates. However, such social benefits could, in fact, be considerable. The following examples from the literature provide some notion of the dollar values attributed to these externalities. 21 McPhearson et al. (1997) estimate that increas-ing tree cover by 10 percent saves annual heating and cooling costs by $50 to $90 per dwelling. They also estimate the NPV of a single tree to be $402. Riddel (2001) estimates that as a result of 15,000 acres of open space, housing prices in Boulder, Colorado increased an average of $10,000 for median-priced homes. Roe, Irwin and Morrow-Jones (2004) found that a 10 percent increase in the amount of farmland led to a rise in housing prices of $394 for lower priced homes and about $1,100 for higher priced homes. Kiker and Hodges (2002) estimated the economic benefits of natural lands in Northeast Florida at $2.6 billion per year. A subsequent study by Kroeger (2005) extended the Kiker and Hodges' work to other types of benefits and arrived at an even higher value of $3.2 billion per year. 22 Table 13 summarizes the cost estimates provided by various studies on land use impact effects: 23 Table 13 . Land Use Impact of Auto Travel
The land use impact estimates in Table 13 are subject to a substantial degree of uncertainty. Some of the effects reported above may be double counted; other effects are ignored since they simply cannot be easily quantified. The most significant of the non-quantified effects is the effect of light rail transit on property values. Suppose for the time being we ignore this effect. The fundamental political issue then centers on whether the "subsidy" to rail transit (the negative NPV of $343 million that was computed in the earlier section) could be offset by the implicit positive externalities conferred by the LRT system. How large would these externality benefits need to be? A negative NPV of $343 million over 33 years discounted at 7 percent p.a. implies that the LRT system would have to confer annual benefits of $26.89 million every year for 33 years for the project to break even. Are savings of such magnitude feasible?
The external cost estimates above imply that a conservative estimate of the net external cost savings from light rail over auto transport is about 11 cents per passenger mile. The land use impact savings from LRT adds another 14 cents, for a total of 25 cents. Since there is almost certainly some element of double counting between Delucchi's estimates and the land use impact effects reported in Table  13 , assume that the land use impact effect is not 14 cents but only half as much, or 7 cents. This results in a net external cost savings of 18 cents per passenger mile. Given that the average driver's round-trip work commute is about 30 miles per day in Kansas City, 24 this implies that annual external cost savings would be $26.89 million if the number of cars would decrease by 19,919 per workday ($.18/mile x 30 miles/day x 250 days/year x 19,919 cars). 25 In other words, if 19,919 cars were taken off the roads because of a travel mode shift from auto travel to light rail transit, the Heartland Light Rail project would be justifiable based on the savings in external costs alone.
The external cost savings of 18 cents per mile is one possible estimate of external costs. A larger estimate of external costs is provided in a comprehensive study conducted by the Victoria Transport Policy Institute (VTPI) on the externalities imposed by motor vehicle travel. The VTPI study considers 20 different cost categories separated into internal and external costs, including such external costs as parking, congestion, land value, transport diversity, pollution, noise, barrier effects, waste, etc.,and estimates such external costs 26 at 59 cents per vehicle mile, more than three times the 18 cents in external cost savings considered earlier. This implies that the required decrease in the number of cars is even lower at 6,077 cars per work day to generate the equal annuity amount of $26.89 million ($.59/mile x 30 miles/day x 250 days/year x 6,077 cars).
27
It should be noted that the external cost estimates used above do not take into consideration the effect that light rail would have on property values. The Central Business Corridor Transit Plan estimates that the Heartland light rail project would stimulate new investment of more than U$ 1 billion, increase employment by about 13,000 and provide new annual taxes of about U$17 million. 28 If these property impact estimates are even marginally correct, it is then quite probable that the substantial overhead costs involved in light rail would essentially pay for itself through its externality effects.
Conclusion
The Heartland Light Rail project represents Kansas City's biggest infrastructural investment in decades. The ballot initiative for the light rail project was voted down three times until it was finally approved in November 2006. The very fact that the light rail project idea was so resilient in the face of strenuous opposition provides some evidence that LRT may be an idea whose time has finally arrived in Kansas City.
A strict financial analysis of the project is not encouraging. Using best estimates of construction costs, operating expenses and federal funding, the NPV of the project is estimated to be negative $343 million. However, if one were to include the annual savings in external costs from lower auto travel, the Kansas City light rail project becomes an increasingly attractive option.
Since light rail projects involve substantial public funding a debate on their costs and benefits appropriately belongs in the domain of public policy. A major problem, however, in rationally evaluating the merits of such projects is that the public dialogue is often complicated by studies that make their case by either considering only costs that are explicit or ignoring non-monetized, implicit social benefits. The truth seems to be that if evaluated on a strict financial basis alone, light rail systems are unlikely to be completely self-sufficient. However, if light rail losses are not of such a magnitude that the project is completely unfeasible, it is very probable that social benefits could still render such projects worthwhile.
11 An important part of the reason is that since light rail systems serve the densest transit corridors, operational costs for light rail generally tend to be lesser than low passenger density serving bus systems. 22 The underlying research in both these papers contributed to a provision passed by the Florida legislature in 2005. The provision encourages local governments to require a full cost accounting analysis for any proposed new development.
23 See Litman (2007) , Table 5 .14-13, p. 5.14-21. 
